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‘1’his section summarims  the Mars Observer orbil dctcm inat  ion ac[ivit y cxtcndinf,  fmm launch (o

h4ars cncountcr,  and IIKILKICS quant  itativc mults  and colwlt]siom  derived from m issioll cxpcri-

Cncc. ‘1’hc major topics  covcrcd  imludc  (i) a dcscript  io]l of tbc rclcvat It orbit dctctm inat ion mocl-

CIS, (ii) an idcnt  ificat  ion and quant ificat  ion of tbc major mbit dctcm il~at iwl crmI SOUICCS, (iii) a

review of sal icnt mbit dctcminat  ion ICSLII(S, witl~  cmpllasis cm ibc h4ars approach pbasc orbil.

dctcminat  ion, and (Iv) a comparison of prcdic[cd versus ac[ual  orbit dctcminat  ion pcrfomancc.
Spwial emphasis is given to tbc mnsislcncy  of IIN orbit dctcm]itlatio]]  IcsLIlts  across dif(cm~l.

radiomct  ric obscwat ion t ypc combina( ions and data aw lcn:,[bs.

‘1’tm  hclars  (MMCIVCI  (h40)  il]tcrplanctary  cmisc phase Iastcd clcvcn  moIItlIs,  starling, 25 Scptcmbcr
1 ~~2,. ‘Illc fil)al  ~ollfil[llcd ,CCCIPI of llavlga[ioll  llf~c~lllg  data was 0112.2 AU~USt 1993, ICSS tl]ail

lbrcc days before Ibc planned h4ars Orbit lnscrtion  (N401) maneuver. During tbc cruise. pbasc. of

the mission, tbc mbit dctcminat  ion analysts of tbc N40 navigation team dctcm incd the spacc.-

craft’s tl-a.jcctory,  pmvidcd orbit dctcrm inalim solutions for maneuver designs, and assessed tbc

quality and cffcc.livcncss  of tbc navip)alion  track i[lg da[a.

orbit  dctcmina{ion  models arc int roduccd  in tbc following catcgorics:  (i) mcasurcmc]lt  obsclv-

ablcs, (ii) spacecraft dynamics, (iii) geodetic modcls, al]d (iv) filtct-  models. Attention is g,ivcn 10
the radiomctric  data quality tbrmigbout  cmisc and unccr[ailltics associated will} the h4ars clwoLII~-

tcr cst imatcs. ‘1’hc salic]lt orbit determination history is prcscntcd,  Icading  up to tbc sol~l[ions

sc.lcctcd  for the backup  and final h401 ma]lcuvcr dcsig,  ns. ‘I”hcsc  two solutions, crcatcd 57 days

apart, cxcmp]ify  the consistcwy  of the h40 orbit dc.term ina[ion results. ‘1 ‘hey W’cl”c found 10 bc

within 0.6 km and 1 INIn/S in radial distance and velocity, rcspcctivcly,  to the orbit ]ccol~stlllctio!].”
III addition, orbit dctcrminat  ion solutions crcatcd wjlb dif(mm[ radlomct rlc obscrval  ion type

combinations and data arc lcngtbs  WCIC in agrccmcll[  during, tbc cnt irc cruise pbasc. IJinal I y, tlm
prcdictcd  VCJ”SLIS actual  olbit dctc.l]]]ii~ati(~l]  performance is prcscmlcc].
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